Contents 


Editorial 
Session Chairs 


Contents 


SECTION 1. XENOBIOTIC BIOTRANSFORMATION 
ENZYMES: MOLECULAR BIOLOGICAL ASPECTS 


Cross-Reactivity of an Antibody to Spiny Lobster P450 2L with Micro- 


somes from Other Species 
S. M. BOYLE & M. O. JAMES (USA) 


Identification of Dioxin-Specific Binding Proteins in Marine Bivalves _. 
D. J. BROWN, G. C. CLARK, G. R. GARDNER & R. J. VAN 
BENEDEN (USA) 


A Reverse Transcription—Polymerase Chain Reaction (RT-PCR) Approach 
for Cloning Ah Receptors from Diverse Vertebrate Species: Partial Sequence 
of an Ah Receptor from the Teleost Fundulus heteroclitus 

S. I. KARCHNER & M. E. HAHN (USA) 


Three Repeated Glutathione S-Transferase Genes from a Marine Fish, the 


Plaice (Pleuronectes platessa) 
M. J. LEAVER & S. G. GEORGE (UK) 


Abstracts 
Cloning and Partial Sequence Analysis of sep P450 Genes From the 


Marine Fish, Fundulus heteroclitus . : 
M. F. OLEKSIAK & J. J. STEGEMAN (USA) _ 


Vii 





Contents 


Biochemical and Molecular Characterization of Glutathione S-Transferase 


Expression in English Sole and Starry Flounder. 
E. P. GALLAGHER, P. L. STAPLETON, T. K. “COLLIER, U. 


VARANASI & D. L. EATON (USA) 


In Vitro Expression of Cloned Piscine Cytochrome P450-Dependent 


Mono-Oxygenases for Functional Studies. j 
S. G. GEORGE, J. SCOTT, S. W. ELLIS (UK) & D. BUHLER (USA) 


Cloning and Characterization of a New Cytochrome P450 From Rainbow 


Trout ; 
¥. m. YANG. 5. ‘ WANG & D. R. BUHLER (USA) 


SECTION 2. METALS: BIOACCUMULATION, TOXIC 
EFFECT AND BINDING PROTEINS 


Biochemical and Genotoxic Biomarkers in the Mediterranean Crab Carcinus 
aestuarii Experimentally Exposed to Polychlorobiphenyls, Benzopyrene and 
Methyl-Mercury 
M. C. FOSSI, L. LARI, S. CASINI, N. MATTEL, e. SAVELLI, J. C. 
SANCHEZ-HERNANDEZ, S. CASTELLANI (/taly), M. DEPLEDGE, 
S. BAMBER, C. WALKER, D. SAVVA & O. SPARAGANO (UK) 


Metallothionein Induction in Rainbow Trout Gonadal (RTG-2) Cells During 
Free Radical Exposure 
P. KLING, L. J. ERKELL (Sunidind, P. KILLE (UK) & . E, OLSSON 
(Sweden) 


In Vitro Alternatives to Whole Animal Testing. Comparative Cytotoxicity 
Studies of Divalent Metals in Established Cell Lines Derived from 
Tropical and Temperate Water Fish Species in a Neutral Red Assay. 

S. MAGWOOD & S. GEORGE (UK) 


Influence of Seasonal Changes in Water Temperature on Cadmium Induci- 
bility of Hepatic and Renal Metallothionein in Rainbow Trout. 
P.-E. OLSSON, A. LARSSON & C. HAUX (Sweden) 


Behavioral Effects in Mummichog Larvae (Fundulus heteroclitus) Following 
Embryonic Exposure to Methylmercury 
T. ZHOU, R. SCALI, P. WEIS & J. S. WEIS (USA) 





Contents 


Abstracts 
Effects of Triphenyltin on the Hepatic Mono-oxygenase System in Marine Fish 
K. FENT (Switzerland), B. WOODIN & J. J. STEGEMAN (USA) 


Does Metallothionein Protect Against Free Radical Damage? Jn Vivo and 


In Vitro Studies 
T. RICHMOND & S. GEORGE (UK) 


Metallothionein Protects Against Cadmium Toxicity — Proof From Studies 


in Developing Turbot Larvae . 
S. GEORGE, P. HODGSON, K. TODD & P. TYTLER (UK) 


Zinc Metallothioneins as Indicators of Stress . 
A. H. RINGWOOD & G. DINOVO (USA) 


Bioaccumulation of Heavy Metals (Zn, Cu, Pb, Cd) in Fish and Invertebrate 


Organisms From Two Amsterdam Freshwater Lakesy. 
H. SCHOON, L. VAN DER BOSCH, M. H. S. KRAAK, H. HEIDA 


& R. VAN DER OOST (The Netherlands) 


Cadmium Toxicity in Spiked Sediment to Sea Urchin Embryos and Sperm. 
G. PAGANO, M. IACCARINO, M. GUIDA, S. MANZO, G. MEL- 
LUSO (Italy), R. ORAL (Turkey), R. ROMANELLI & M. ROSSI 


(Italy) 


Quantification of Crustacean Metallothionein Using Differential Pulse Polar- 


ography and Sandwich ELISA . ' 
K. L. PEDERSEN, L. H. JENSEN, J. KNUDSEN & P. BJERRE- 


GAARD (Denmark) 


SECTION 3. MOLECULAR AND CELLULAR 
PATHOLOGY OF XENOBIOTIC EXPOSURE 


Characteristics and Mechanisms of Cell Injury and Cell Death: the Role 
of [Ca?*]; 
B. F. TRUMP (USA) 


Role of the Mucous Surface Coat, Dietary Bulk and Mucosal Cell Turnover 


in the Intestinal Disposition of Benzo(a)pyrene (BaR) ; 
K. M. KLEINOW, A. A. SMITH, A. E. MCELROY & J. E. WILES 


(USA) 





Contents 


Chemically-Induced Hepatocyte Proliferation in the Medaka (Oryzias latipes) 
L. S. ORTEGO, W. E. HAWKINS, Y. ZHU & W. W. WALKER 


(USA) 


Application of Differential Display Polymerase Chain Reaction to the Study 


of Neoplasms of Feral Marine Bivalves 
L. D. RHODES & R. J. VAN BENEDEN (USA) 


Effect of Varying Sediment Organic Carbon Content Upon the Dermal 
Bioavailability and Disposition of Benzo(a)pyrene in the Catfish, [ctalurus 


punctatus . > 
A. A. SMITH, R. A. NEW, J. EB. WILES & K. M. KLEINOW (USA) 


Induction of ras Oncogene Mutations and Hepatocarcinogenesis in Medaka 


(Oryzias latipes) Exposed to Diethylnitrosamine . 
M. TORTEN, Z. LIU, M. S. OKIHIRO, S. J. TEH & D. E. HINTON 


(USA) 


Lysosomal Reaction to Xenobiotics in Mussel Hemocytes Using BODIPY- 
FL-Verapamil . 


M. N. MOORE, R. J. WEDDERBURN, D. M. LOWE & M. H. 
DEPLEDGE (UK) 


Abstracts 

Effects of Chemical Contaminants on Subcellular Changes in Digestive Cells 

of the Marine Bivalve, Mytilus edulis, from Puget Sound, Washington . ; 
E. CASILLAS (USA), P. K. KRISHNAKUMAR (india), R. G. 
SNIDER & U. VARANASI (USA) 


Estradiol-Induced Promotion of Hepatocarcinogenesis (HC) in a Surrogate 
Teleost Species: Relationship of Foci of Cellular Alteration to Neoplasia 
J. B. COOKE, S. J. TEH & D. E. HINTON (USA) 


Hepatic Cellular and Tissue Pathologic Response in the Mosquito Fish, 
Gambusia affinis, to Different Time Exposures of Diethylnitrosamine 
J. A. COUCH (USA) & A. DIAMANT U(srae/) 


Mechanisms of Toxicity in Molluscan Lysosomes 
D. M. LOWE (UK) 


Enhanced Lysosomal Autophagy of Intracellular Proteins by Xenobiotics in 
Mussel Blood Cells. 
M. N. MOORE (UR), C. SOVERCHIA (Italy) & M. THOMAS (UK) 





Contents 


Enzyme Histochemical Characterization of Hepatic Regeneration Following 
Partial Hepatectomy in Medaka (Oryzias latipes) 
M. OKIHIRO & D. E. HINTON (USA) 


Gender Specific Effects on Normal and Neoplastic Liver Growth of Medaka 
(Oryzias latipes): a Model for Environmental Modulation of Carcinogenesis in 
Fish 

S. J. TEH & Dz E, HINTON (USA) 


SECTION 4. REPRODUCTIVE AND DEVELOPMENTAL 
TOXICITY OF XENOBIOTICS SINGLY AND AS 
COMPLEX MIXTURES 


N-Acetyl Cysteine Provides Partial Protection Against TCDD-Induced 
Lethality in Fish Embryos 
S.M. CANTRELL, M. HANNINK & D. TILLITT (USA) 


Comparison of DNA Damage in the Early Life Stages of Cod, Gadus morhua, 
Originating From the Barents Sea and Baltic Sea. 
G. ERICSON, G. AKERMAN, B. LIEWENBORG & , BALK 
(Sweden) 


Effects of Toxicants on Developing Oocytes and Embryos of the Blue Crab, 


Callinectes sapidus 
R. F. LEE, K. O’ MALLY (USA) & Y. ‘OSHIMA (Jesmond) 


Rainbow Trout Embryotoxicity of a Complex Contaminant Mixture Extracted 
from Lake Michigan Lake Trout ; 
P. J. WILSON & D. E. TILLITT (USA) 


Abstracts 
Impacts of Multiple Stressors on Annual Recruitment in Striped Bass (Morone 


saxatilis) in the Sacramento—San Joaquin Estuary 
H. C. BAILEY, C. DIGIORGIO & D. E. HINTON (USA) 


Reproduction of Fundulus heteroclitus from the Hudson River Estuary 
A. A. ELSKUS, E. MONOSSON & A. E. MCELROY (USA) 


Reproductive Pathology in Mytilus edulis from Boston Harbor and Cape Cod 
Bay. ; 
D. M. KIMBALL (USA) 





Contents 


Mechanistic Studies of Pericardial Edema (PE) in Early Life Stages (ELS) of 
Medaka (Oryzias latipes) . 
S. A. VILLALOBOS (USA), R. “SOIMASUO (Finland), S. J. TEH, 
T. W.-M. FAN, R. M. HIGASHI & D. E. HINTON (USA) 


A Lignin-Derived Macromolecule Inhibits Gamete Interaction by Adhering to 


Echinoderm and Teleost Sperm Surfaces. 
C. VINES, M. C. PILLAI & G.N. CHERR (USA) 


SECTION 5. ENDOCRINE DISRUPTION AND 
DEVELOPMENTAL CONSEQUENCES OF 
ORGANOCHLORINES, PCBs AND METALS 


Comparison of Reproduction Success of Cod, Gadus morhua, from the 


Barents Sea and Baltic Sea : 
G. AKERMAN, U. TJARNLUND. D. BROMAN, ¢ NAF. 


L. WESTIN & L. BALK (Sweden) 


Disruption of Neuroendocrine Function in Atlantic Croaker Exposed to 


Aroclor 1254 . 
I. A. KHAN & P. THOMAS (USA) 


Tributyltin Exposure in Early Life Stages Induces the Development of 

Male Sexual Characteristics in the Common Whelk, Buccinum undatum . 
B. P. MENSINK, J. M. EVERAARTS, H. KRALT, C. C. TEN 
HALLERS-TJABBES & J. P. BOON (The Netherlands) 


Estrogenic Responses to Xenobiotics in Channel Catfish (/ctalurus punctatus) 
A. C. NIMROD & W. H. BENSON (USA) 


The Metabolism of Testosterone by the Periwinkle (Littorina littorea), In 
Vitro and In Vivo: Effects of Tributyl Tin. 
M. J.J. RONIS & A. Z. MASON (USA) 


Transport and Accumulation of ‘eiiacenain in the Ovaries of Atlantic 


Croaker (Micropogonias undulatus) 
J. UNGERER & P. THOMAS (USA) 


Abstracts 
Cytochrome P4501A1 Inducing Compounds Modulate 17/-Estradiol 
Induced Responses in Fish: Effect on Liver Synthesis of Vitellogenin . 

M. J. ANDERSON & D. E. HINTON (USA) 





Contents 


Developmental, Behavioral and Reproductive Responses of Fishes to 
Endocrine Disrupting Xenobiotics: Observed and Potential Signals . 
W. P. DAVIS & D. B. FOUSHEE (USA) 


Effects of Chlorinated Hydrocarbons on Bald Eagle Chicks. 
J. E. ELLIOTT (Canada), R. J. NORSTROM, A. LORENZEN, 
S. W. KENNEDY, H. PHILIBERT, J. J. STEGEMAN (USA), G. D. 
BELLWARD, L. E. HART & K. M. CHENG (Canada) 


Interaction of Metallothionein and Vitellogenin Synthesis in Rainbow Trout . 
P.-E. OLSSON, P. KLING & C. SILVERSAND (Sweden) 


Effects of DDT and PCB on Reproductive Endocrinology of Paralabrax 


clathratus in Southern California 
R. B. SPIES, P. THOMAS & M. MATSUI (USA) 


Interactions of Organochlorines with Steroid Hormone Receptors in Atlantic 


Croaker . ; 
P. THOMAS, S. GHOSH & J. S. SMITH (USA) 


SECTION 6. IMMUNOTOXICITY OF XENOBIOTICS AND 
USE OF ALTERED IMMUNOLOGIC FUNCTION AS BIO- 
MARKER OF EXPOSURE AND DELETERIOUS EFFECT 


Enhancement of Perkinsus marinus Disease Progression in TBT-Exposed 


Oysters (Crassostrea virginica) . 
R. S. ANDERSON, M. A. UNGER & E. M. BURRESON (USA) 


Evaluation of the Leukoproliferative Responses of English Sole (Pleuronectes 
vetulus) as a Biomarker for Immune Dysfunction 
M. R. ARKOOSH, E. CLEMONS, P. HUFFMAN, H. R. 
SANBORN, E. CASILLAS & J. E. STEIN (USA) 


Immune Inhibition in Marine Mussels by Polycyclic Aromatic Hydrocarbons 
M. M. GRUNDY, N. A. RATCLIFFE & M. N. MOORE (UK) 


Effect of Chronic Jn Vivo Exposure to Pentachlorophenol on Non-Specific 


Immune Functions in Fundulus heteroclitus 
L. E.. ROSZELL & R. S. ANDERSON (USA) 





Contents 


Abstract 
Relationship Between Pollution and Susceptibility to Infectious Disease in the 


Eastern Oyster, Crassostrea virginica 
F.-L. E. CHU, R. C. HALE, A. VOLETY & G. CONSTANTIN (USA) 


SECTION 7. BIOMARKERS OF EXPOSURE: 
CHARACTERISTICS AND RELATION TO OTHER HOST 
RESPONSES 


Influence of Ecological Factors on the Relationship Between MFO Induction 
and Fish Growth: Bridging the Gap Using Neural Networks. 
S.M. ADAMS, J.S. JAWORSKA & K. D. HAM (USA) 


Baseline Studies of Biomarkers in the Feral Female Perch (Perca fluviatilis) 
as Tools in Biological Monitoring of Anthropogenic Substances 


L. BALK, A. LARSSON & L. FORLIN (Sweden) 


Molecular Investigations into Pollutant Impact on Roundnose Grenadier 


(C. rupestris) and Transplanted Common Mussel (M. edulis) in Skagerrak, 
the North Sea 
L. FORLIN (Sweden), D. R. LIVINGSTONE (UK), K. MAGNUSSON, 
L. D. PETERS, M. SOLE (UK), A. SJOLIN & A. GRANMO (Sweden) 


Effects on UDP Glucuronosyl Transferase, Glutathione Transferase, DT- 
Diaphorase and Glutathione Reductase Activities in Rainbow Trout Liver 
After Long-Term Exposure to PCB. ; 

L. FORLIN, S. BLOM, M. CELANDER & J. STURVE (Sweden 


Liver Lesions in the Gar Fish (Lepisosteidae) as Biomarkers of Exposure 
W. R. HARTLEY, A. THIYAGARAJAH & A. M. TREINIES (USA) 


Biomarkers in Flounder (Platichthys flesus): an Evaluation of Their Use in 


Pollution Monitoring 
K. HYLLAND, M. SANDVIK, J. U. SKARE, Jl. BEYER, E. EGAAS 


& A. GOKS@YR (Norway) 


Histopathological and Immunohistochemical Studies in Roundnose Grenadier 
(Coryphaenoides rupestris) in the Skagerrak, North Sea 
E. LINDESJOO (Sweden), A.-M. HUS@Y (Norway), I. PETTERSON 
& L. FORLIN (Sweden) 





Contents 


Induction of CYPIA in Japanese Medaka aren to Carbonaceous Pitches 


Via Water. } 
M. R. MILLER, R. M. STANLEY, P. G. STANSBERRY, S. C. 


STAMM & A. H. STILLER (USA) 


Metallothionein and Stress Protein Levels in Shore Crabs (Carcinus maenas) 
Along a Trace Metal Gradient in the Fal Estuary (UK) 
S. N. PEDERSEN & A.-K. LUNDEBYE (UK) 


Correlating Metrics of Fish Health With Cellular Indicators of Stress in 


an Arkansas Bayou. 
D.SCHLENK, E. J. PERKINS. W. G. LAYHER (USA) & Y. S. ZHANG 


(China) 


Contribution of Apoptosis to Observed DNA Damage in Mussel Cells 
S. A. STEINERT (USA) 


Gill Histopathology of Two Species of Buffalo Fish From a Contaminated 


Swamp 
A. THIYAGARAJAH, W. R. HARTLEY, S. E. MAJOR & M. W. 


BROXSON (USA) 


Further Studies of the Effects of Exhaust from Two-Stroke Outboard Motors 
on Fish . 
U. TJARNLUND, G. ERICSON, E. LINDESJOO. ‘ PETTERSON. 
G. AKERMAN & L. BALK (Sweden) 


Abstracts 
Hepatic Mono-Oxygenase Induction in Benthic Flatfish Sampled Near Coastal 
Pulp Mills in British Columbia . ; 

R. F. ADDISON & T. F. FRASER ‘cesiala) 


Biochemical Indicators of Contaminant Exposure in Passerines, Colonial 
Waterbirds and Snapping Turtles of the Great Lakes Basins 
C. A. BISHOP, S. W. KENNEDY (Canada), J. J. STEGEMAN (USA) 
& R. J. NORSTROM (Canada) 


Incorporation of Biomarkers into Ecological Risk Assessments of Contami- 


nated Nearshore Marine Habitats 
T. K. COLLIER, L. L. JOHNSON, M. S. “MYERS. E. CASILLAS. 


J. E. STEIN & U. VARANASI (USA) 





Contents 


EROD, CYPIA and CYPIA-mRNA Induction in European Flounder 
(Platichthys flesus) after I. P. Injection of Benzo[a]pyrene and After Exposure 
to Polluted Sediments in a Mesocosm Study 

M. EGGENS (The Netherlands) 


Biomarker Studies in Tilapia (Oreochromis niloticus) Caged in, and in Mudfish 
(Clarias anguillaris) Exposed to Sediment From a Polluted River in 
Ghana, West Africa . 

B. K. M. GADAGBUI & A. GOKS@YR (Norway) 


Recent Studies on Genotoxicity in the North Sea (1) — DNA Damage in 


Sediment Exposed Organisms . 
P. D. HANSEN, A. HERBERT, H. J. “PLUTA, D. JUNG, E. 


WITTEKINDT, A. REINICKE & D. WARNECKE (Germany) 


Cytochrome P4501A1 Induction as a Biochemical Indicator of Pollutant 


Exposure in Cottus spp. 
N. J. HEIN & J. M. KENNISH (USA) 


Recent Studies on Genotoxicity in the North Sea (II) — DNA meee in 
Adults and Embryos of Dab (Limanda limanda) 
A. HERBERT, D. WARNECKE, V. DETHLEFSEN & P. D. 


HANSEN (Germany) 


Cytochrome P450 Activities in Mussel and Fish From a Polycyclic Aromatic 
Hydrocarbon Contaminated Environment: Field Studies of the French Coast 


of the Mediterranean Sea . : 
J.-F. NARBONNE, X. MICHEL, M. LAFAURIE & P. GARRIGUES 


(France) 


Stress Proteins as a Bioindicator in the Sub-Tropical Marine Fish, Lutjanus 


griseus, the Gray Snapper . 
L. B. NYE (USA) 


Effects of Jn Vivo Induction and Inhibition of Phase 1 and 2 Enzymes on the 


Toxicity of Malathion to Tilapia 
A. PATHIRATNE & S. GEORGE (UK) 


Chronic Exposure to Sediment-Associated Polycyclic Aromatic Compounds: 
Toxicokinetics of Hepatic DNA Adducts and Biliary Fluorescent Aromatic 
Compounds in English Sole 
W. L. REICHERT, B. FRENCH, i? HOM, ‘HL R. SANBORN & J. E. 
STEIN (USA) 





Contents 


Evaluation of a Suite of Biomarkers of Toxicity and Exposure in Deployed 


Mussels Exposed to Contaminants Jn Situ. . 
B. M. SANDERS & S. STEINERT (USA) 


Cytochrome P450 1A Expression in Dab, Limanda limanda, from the Open 


North Sea 
H. M. SLEIDERINK & SE P. BOON (The Netherlaniis) 


Relationships Between Bioaccumulation of Organic Trace Pollutants (PCBs, 
OCPs and PAHs) and Biochemical Markers in Feral Eel (Anguilla anguilla); a 
Multi-Variant Analysis 
R. VAN DER OOST, K. SATUMALAY (The Netherlands). A. 
GOKSOYR (Norway), E. VINDIMIAN (France), P. VAN DEN 
BRINK, H. HEIDA & N. P. E. VERMEULEN (The Netherlands) 


Brevetoxin: Biotransformation and Effects on Xenobiotic Metabolizing 


Enzymes 
B. S. WASHBURN, K. TULLIS, M. S. DENISON, D. EF. HINTON. 


A. D. JONES, D. G. BADEN & P. L. WALSH (USA) 


SECTION 8. CHARACTERIZATION OF CYTOCHROME 
P450 FORMS 


CYPIAI-, CYP2B- and CYP3A-Like Proteins in Rainbow Trout (Oncor- 
hynchus mykiss) Liver: CYP1A1-Specific Down-Regulation After Prolonged 
Exposure to PCB. ; 
M. CELANDER (Sweden, USA), ¥. 2 STEGEMAN (USA) & L. 
FORLIN (Sweden) 


Induction of Anti-Trout Lauric Acid Hydroxylase Immunoreactive Proteins by 
Peroxisome Proliferators in Bluegill and Catfish . 
M. L. HAASCH (USA) 


Comparison of Xenobiotic Metabolizing Enzymes of Tilapia With Those of 
Other Fish Species and Interspecies Relationships Between Gene Families 
A. PATHIRATNE (Sri Lanka) & 8S. GEORGE (UK) 


Characterization of the Presence and Seasonal Variation of a CYP1A-Like 
Enzyme in Digestive Gland of the Common Mussel, Mytilus edulis 
A. N. WOOTTON, P. S. GOLDFARB, P. LEMAIRE, S. C. M. 
O’HARA & D. R. LIVINGSTONE (UK) 





Contents 


Abstracts 
The Regiospecific Hydroxylation of Lauric Acid by Rainbow Trout 


Cytochrome P450s . 
D. R. BUHLER, C. L. MIRANDA, D. he GRIFFIN & M. C. 


HENDERSON (USA) 


CYPIA and CYP3A in the Poecliopsis lucida, Hepatocellular Carcinoma 
(PLHC-1) Cell Line Treated With CYPIA Induction 
M. CELANDER, J. BREMER, M. E. HAHN & J. J. STEGEMAN 


(USA) 


Evidence for Cytochrome P450 1A and 2B Forms in Fur Seals (Callorhinus 


ursinus)  . 
C.A. HART, J. J. STEGEMAN & M. E. HAHN (USA) 


Induction of Cytochrome P4501A in Endothelium: the Rete Mirabile as a 
Model for the Study of Endothelial CYPIA . , 
J.S. JOY, M. J. MOORE, J. SCHELL & J. J. STEGEMAN (USA) 


Cytochrome P4501A Expression in Teleost Chondroid Cells: a Possible Site of 
Endogeneous Function of the Ah-Receptor-CYP1A Loop 


J. J. STEGEMAN (USA), P. LINDSTROM-SEPPA (Finland), T. 
KNIPE, S. SUTER, R. M. SMOLOWITZ & E. HESTERMANN (USA) 


SECTION 9. XENOBIOTIC BIOAVAILABILITY, DISPOSITON, 
BIOTRANSFORMATION AND EFFECTS ON HOST 
FUNCTION 


Bioavailability and Biotransformation of >H-Benzo[a}]pyrene Metabolites in In 
Situ Intestinal Preparations of Uninduced and BNF-Induced Channel Catfish 
M. O. JAMES, K. M. KLEINOW, Z. TONG & C. VENUGOPALAN 


(USA) 


Studies on Aromatic Hydrocarbon Quinone Metabolism and DT-Diaphorase 


Function in Liver of Fish Species 
P. LEMAIRE (UK), J. STURVE, . FORLIN ‘Sissidliia & D. R. 


LIVINGSTONE (UK) 


Biotransformation and Glutathione Homeostasis in Rainbow Trout Exposed 

to Chemical and Physical Stress . : ; 
P. LINDSTROM-SEPPA, S. ROY, S. HUUSKONEN, K. TOSSA- 
VAINEN, O. RITOLA & E. MARIN (Finland) 


309 





Contents 


Normal Status of Hepatic 7-Ethoxyresorufin O-Deethylase (EROD) Activ- 
ity, Antioxidant Enzymes and DNA Oxidation in Turbot (Scophthalmus 
maximus) and Other Flatfish Species Following Exposure to Nitroaromatic 


Compounds . 
‘. Bx MITCHELMORE, 5. K. CHIPMAN (UR), P. GARCIA- MAR- 


TINEZ (Spain), P. LEMAIRE, L. D. PETERS & D. R. LIVING- 
STONE (UK) 


Effect of the Induced Drug-Metabolizing Enzyme Activity on the Duration 


of Oxolinic acid in Fish . 
Y. OSHIMA, K. KOBAYASHI (Sapien, i. FACHRUDIN (dndlonesta) 


& N. ISHIDA (Japan) 


Down-Regulation of Piscine Flavin-Containing Mono-Oxygenase Activity 
by Decreased Salinity in Euryhaline Flounder (Platichthys flesus) 
D. SCHLENK (USA), L. D. PETERS & D. R. LIVINGSTONE (UK) 


Tissue Disposition and Biotransformation of Naphthalene in Striped Bass 


(Morone saxatilis) . 
C. L. SEATON & R. S. TJEERDEMA (USA) 


Abstracts 
In Vivo Metabolism of Benzo(a)pyrene in the Mussel Mytilus 


galloprovincialis 
X. MICHEL & J.-F. NARBONNE Remmed 


Aminoanthracene is a Mechanism-Based Inactivator of Cytochrome P4501A 


in Channel Catfish Hepatic Tissue. 
D. E. WATSON, L. MERNARD, J. J. STEGEMAN & R. T. DI 


GIULIO (USA) 


Formation of DNA Adducts in Hepatic Tissue of Channel Catfish by 
2-Aminoanthracene is Enhanced by Elevation of P4501A Jn Vivo and In Vitro 
D. E. WATSON, S. A. PLOCH & R. T. DI GIULIO (USA) 


3,3',4,4’-Tetrachlorobiphenyl Elicits an Apparent Substrate-Dependent 
Inactivation of Cytochrome P4501A1 in Teleost Liver In Vivo and In Vitro 
R. D. WHITE & J. J. STEGEMAN (USA) 





Contents 


SECTION 10. STUDIES IN NOVEL ORGANISMS AND 
NON-INVASIVE DETECTION OF CHEMICAL 
ALTERATIONS FOLLOWING XENOBIOTIC EXPOSURE 


Immuno-Detection of Proteins by shea, P450 Antibodies in Five 


Species of Sea Anemones. 
L. M. HEFFERNAN, R. P. ERTL, J. de STEGEMAN, D. R. 


BUHLER & G. W. WINSTON (USA) 


Phototoxicity in Tropical Reef Animals . 
R. L. PEACHEY & D. G. CROSBY (USA) 


Sublethal Effects of Pentachlorophenol and Hypoxia on Rates of Arginine 
Kinase Flux in Red Abalone (Haliotis rufescens) as Measured by *'P 
Magnetization Saturation Transfer NMR 

S. L. SHOFER, J. A. WILLIS & R. S. TJEERDEMA (USA) 


Interactions of Chemical and Natural Stresses in the Abalone (Haliotis 
rufescens) as Measured by Surface-Probe Localized 7'P NMR. ’ 
R.S. TJEERDEMA, W. S. SMITH, L. B. MARTELLO, R. J. KAUTEN 
& D. G. CROSBY (USA) 


Abstract 
Effects of Polycyclic Aromatic Hydrocarbons on the Vesicular Components of 
Brown Algal Reproductive Stages: the Use of Vital Dyes and Histochemical 
Methods . 

R. D. HOLLAND. D. PITT, M. N. MOORE & C. BROWNLEE (UK) 


SECTION 11. JIN VITRO STUDIES USING FISH AND 
SHELLFISH CELLS IN CULTURE AND STUDIES OF 
MULTIXENOBIOTIC RESISTANCE 


Cytotoxicity of Organic Environmental Chemicals to Fish Liver Cells (PLHC-1) 
K. FENT & J. HUNN (Switzerland) 


The Modulation of Protective Effects of the Multixenobiotic Resistance 
Mechanism in a Clam Corbicula fluvinea . 
B. KURELEC (Croatia), P. WALDMANN & R. K. ZAHN sada! 


Germany) 


Induction of Multixenobiotic Resistance in Mussel Blood Cells 
C. MINIER & M. N. MOORE (UK) 


Marine Bacteria Produce Compounds That Modulate Multixenobiotic 


Transport Activity in Urechis caupo Embryos . 
B. H. TOOMEY, M. R. KAUFMAN & D. EPEL (USA) 





Contents 


Abstracts 
Biomarkers and Changes in Protein Expression in Primary Cultures of Salmon 


Hepatocytes Exposed to Marine Pollutants . 
B. E. GROSVIK & A. GOKSOYR (Norway) 


Accumulation of Uroporphyrin and Heptacarboxylporphyrin in PLHC-1 Fish 
Hepatoma Cells Exposed to Ah Receptor Agonists ; 
M. E. HAHN & K. CHANDRAN (USA) 


Structure—Activity Relationships for Cytochrome P4501A (CYPI1A) Induction 
and Porphyrin Accumulation in Fish Hepatoma Cells Exposed to Ah 


Receptor Agonists 
M. E. HAHN, B. L. WOODWARD & J. J. STEGEMAN (USA) 


Toxic Equivalency Factors for Tetra- Through Octachlorinated Dibenzofurans 
in PLHC-1 Fish Hepatoma Cell Line . ; 
D. E. TILLITT (USA), M. TYSKLIND, L. ERIKSSON. K. LUND- 


GREN & C. RAPPE (Sweden) 


SECTION 12. STUDIES SPECIFICALLY DIRECTED AT 
OIL EXPOSURE, DETECTION AND EFFECTS 


Abstracts 

California’s Office of Oil Spill Prevention and Response (OSPR) Veterinary 

Services Unit Programs ; 
D. A. JESSUP (USA) 


A Field Technique for the Detection of Petroleum Products on Externally 

Exposed Wildlife. : ; ’ : 
J. A. K. MAZET, I. A. GARDNER, D. A. JESSUP & J. H. 
RITTENBURG (USA) 


The Aegean Sea Oil Spill One Year After: Petroleum Hydrocarbons and 
Biochemical Responses in Marine Bivalves 
C. PORTE, X. BIOSCA, M. SOLE, D. PASTOR & J. ALBAIGES 


(Spain) 


Induction of Stress Proteins in [sochrysis galbana Exposed to Crude Oil and 
Chemically Dispersed Crude Oil Preparation 
M. F. WOLFE, H. E. OLSEN & R. S. TJEERDEMA (USA) 








